Abstract. -General expressions are developed for assessing the effects of molecular symmetry and molecular interactions on the rotation of plane polarized light in the presence of a static magnetic field. This is accomplished by writing the Verdet constant V as a sum of four terms : V = VDO + VPO + VDINT + VPINT where the subscripts 0 and INT refer, respectively, to the absence and presence of molecular interactions in the presence of the external magnetic field and the superscripts D and P denote, respectively, diamagnetic and paramagnetic contributions. The results, which are given in terms of c-and i-tensors and radial and radial-angular correlation functions, are analyzed in terms of magnetic point group symmetries and applied to rarefied and dense systems. From the experimental Verdet constants at atmospheric pressure we calculate the mean electromagnetic hyperpolarizability tensor 03B1*123(03C9) for the molecules He, H2, N2, Cl2, CO2, HCl, CO, NH3 and CH4. We also calculate 03B1*123(03C9) for liquid CS2 and C6H6 and the contribution due to nearest neighbour interaction to the Verdet constant It is found that VDINT/VDO = 22.8 % for CS2 and 8.4 % for C6H6. We also list, for all magnetic point groups, the tensors which describe the Faraday effect.
Role of molecular symmetry and molecular interactions in the Faraday effect of fluids (*) Kronig [2] , for diatomic diamagnetic molecules, and subsequently extended to atoms by Carrol [3] and Rosenfeld [4] , to one-electron systems in the realistic approximation by Kroll [5] , and the arbitrary molecules by Serber [6] , Groenewege [7] and Hameka [8] . J4rgenson et al. [9] have determined numerically the Verdet constant for He, Be, CO and HF, and Manakov, Ovsiannikov and Kielich [10] evaluated it for the inert gases, alkali atoms and for Hg, Sr, Tl and Ga. Effect of molecular fields on the Faraday constant was discussed by Kielich [11] . Extensive lists of references on the Faraday effect in non-conducting liquids and gaseous, dia-and paramagnetic media may be found in the review paper of Buckingham and Stephens [12] as well as in Palik and Henvis [13] . In By stationary perturbation calculus [17] we can obtain the quantum-mechanical forms of these tensors [16, 18, 19] . If the static magnetic field is not too intense we have [19] :
The tensors from equations (12)- (17) (Table V) .
For paramagnetic molecules the statistical reorientation process of molecules in the external magnetic [24, 27, 28] . Applying the method of thermodynamic perturbation theory [21] we have where go(rpg), similarly as in equation (S 1 ) , is the pair correlation function for the fluid with isotropic pair potential U (r pg), g 1 is linear in V(rpq WPI wq)/kB T, etc. The expressions for gl and g2 are given, for example, by [22, 23] . In particular, we are interested in the influence of the quadrupole-quadrupole interaction on the Verdet constant. The energy of this interaction between two molecules having the quadrupole moment 0 may be written in form [24] : and the parameters J1 1 and J2 assume the following forms :
which are very convenient for numerical calculations; r -" &#x3E; is given by (51 ).
We apply the theory to liquid CS2 and C6H6 and we neglect the anisotropy K(cv). For CS2 under the stated conditions peT3 = 0.9 and, kT/s = 0.6 (Table VI) , molecular dynamics calculations of go(r q) have been reported by Verlet [25] (actually for peT = 0.88 and kTIs = 0.59). The parameter r -6 &#x3E; calculated this way is virtually identical to the r-6 &#x3E; value calculated with go(rpg) obtained from the numerical solution of the Percus-Yevic equation for the hard-sphere potential [26] with peT3 = 0.9 (the difference is about 3 %). For benzene (p Q3 -1.0) we used the radial function go(rpq) tabulated in paper [26] .
In 
